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9m 



2002-225114 ^-v : 1/ 



V^-Z-^K. abSv>{i, (2) @5^J#-^2X{i4T*^$tL;2>T^ymsa^J<^>lX 
Ko 

[^^^ 4 ] 3 tcfamc^nm^iJ' i^-f^y^z/xy :iL^i/BZ^'^fL 
[0 0 0 U 

[0 0 0 2] 

mm^tm£fix\^^^o nmm.m^<D§t^m^Kii^ wmMm^m^^fi^yv 

<7>M#:*^:^§^r^^#J«r?ti::rv>^C:t;&s^^ttTV>;S (Bolli, ^.h, Circu 
lation. 82, p. 723-738, 1990; Kusuoka. H. Annu. Rev. Physiol., 54, p. 



ffiiE#2 003-3072192 



#M2 0 0 2-2 2 5 1 1 4 ^--J : 

243-256, 1992) « AT^nmT()^^&'r^mmi'^^>xiim^<Dm.^^^^ 
tJ&oTmi*i«A-r^. (2) i^m.^<Dmm,[^'rvv^j^^tyi^m(D±mz 

(4) mmm<o-mm^j:mmi^^^\ mm^mz^^^xmmm-(i^:^f^i^^'^Tbm 
5-11. 2001^) o tfz. mi^^if^hMit- wmmm<Dm^mm&mm 

^t?{±, ^ o-e^-BNMD A (N-methyl-D-aspartate) ^ 

V A iimXt ^ ^ t> V> ^ (aiNICAL NEUROSCIENCE. jB^IR ^ 

. 1 7^5-^> p. 567-569. 1999^) o 
[0 0 0 3] 

\^^mmib^^irhy-vy^- (no refiow) 3i^3&^ ^m. RV'wmxmm 
^tLTv^^o y-vyu^mm.^^o^tj:mmtLx. m^m.mmm<7)mmjSi.v' 

) > XliJflL/>ML^^^3&^^^f^tLTv^^ 4 9^1 

p. 13-20, 2001^) o ^i^W}mmm<DmM:p^(om-^ikmp^^:^^ 
t^xy^^:hmjk(ommit. mskmmK^-mi^m.m^. ^m. xits!sL^i^mmi(>h 

mtLx^E^tix^^^ (^m.tmn. 49^1-^, 2001^) o^m^ism. 
ti. wA-^mm-^mmr^^m. ^^mM<r>mMmm^^. m^^^^if^^MMxitM. 

i^(D^^7b^±^-r^o tfz. L--feV^^^'-^CD 1 1, CD 18s XtiICA 

'¥^<DmM^^M^X^:h^it•^^^m^P'fz (Ma X. L. f?. Circulation, 88, 649-6 
58, 1993; Yamazaki T. ^, Am. J. Pathol., 143, 410-418, 1993) o H^-n S 
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#M 2002-225114 I 3/ 



t-^m^^^r\^^:h (KooykY. Cell Adhes. Commun.. 1, 21-32. 1993) o 
[0 0 0 4] 

s&Mmwmm. 43-^12^. p. 1555-1560. 1998^; ki 

mura, M., J. Biol. Chem. , 268, p. 6874-6877, 1993) o i- Y V ^ A-:^ 
[0 0 0 5] 

[0 0 0 61 

[1] (1) mm^2jLktAx^^^^r^ymwMi)^h^j::bif^^)^'i'^Y^ 
[2] [1] Kmm<^^V^-:^'f-V^=i-Vi-^^V ^^I'^'f-V ; 

[3] [2] Kmm(o:^v?i^u:^^}^^^isftm^^^'-; 

[4] [3] Kmm.<^^m^^^-XVyyxya:.^iy3>^fLfzmm;Rr^ 

[5] [4] Ktm<7)mm^my^^:h:it^:mmtir^. lil ^^^^.(O^v^zr 
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[0 0 0 7] 
[0 0 0 8] 

( 1 ) @B^J#^ 2 Xfi 4 T-^$ r 5 y mm^]^^ ^> 5^ ^ K ; ^y^l:: 

(2) @a^ij#-i-2X(i4-t?^$tL;6r ^ ym@B^J<7) iX{i^^<^Mp>'fti43v^-c. 

[0 0 0 9] 

^ir^i^mHJS (niipjt) ^^f^j^ ^^vMi, mm,n<o'r y ^) ^ A-^mmm^m 

m,n\Z.m,X^^h^mKB (Na+o-Ca2+ «:^i-C:t=Sri^ 

^IS (Na+ i-Ca2+ o^m;3tl6]§) ^^i*t-^o 
[0 0 10] 



aj|iE#2 003-3072192 



=M 2002-225114 ^-v? : 



U ^iD^Ki-YV'>J^i:m.X^^:h^W:BLfB (JElRli) -Sr^i^l-J Tb-'^ii-it, m 
^^K^^O^:'^ (Iwamoto T. J; Biol. Chem. , 271, 22391-22397, 1996) 

^tiJ)l^l^^A (45c a chloride) ^^tf^mm^xm^L, :fJ)Vi^ry 

mm.^m'm.^Lfz'ik. ^(ommz.^tfi^^^c 2i(Dmm'&^m'^i.. wl^^ 

[0 0 11] 

^^^^^Kf^^ mm^) ^mir} mmmK<k^<D:fjm (IwamotoT. 

e>, J. Biol. Chem.. 271. 13609-13615. 1996) xmW-t^^ti!}^X^. 

a<oitfeitf&^=ir^ffit. W[M^mmhi^ltz^^. ^^'^)^f^vi!}^ 

[0 0 12] 

KjJ ^ll#tr<2r^o:^fe (Kimura, M., J. Biol. Chem., 268, 

p. 6874-6877, 1993; Kraev A. e>, J. Biol. Chem., 276, 23161-23172. 2001) 

xmmt^^t^^x^^ mzm^^ii^ii<Dxit^j:^^ib% m^i^. ^:}.T<Dyfm ( 
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i§tt;6^'^£li $ ttttf?, Btffiti^i^5K »; ^-7°^ Ko-t h A - :^ ;v V 'i^ -^^i^f&tt 
[0 0 13] 

Tb^h^^^^v^'if'f-vii. -etL-rtt. 6 2 2'jiX{i6 0 siioT^ 

[0 0 14] 

o 

[0 0 15] 

^J#^2 X« 4 tL^S T ^ /m@e>^J* Ki-^5^^U ^ ^ K^SrTCtd L 



BW^2 003-3072192 



#M 2002-225114 ^^--J : 7/ 



t i o n) ^{i, m—u\^<om~^v^^^vK^hfi:bm'f^M. ^^v>{±, ^ 

[0 0 16] 

It. ie^m-t3-C^$tt^:^«iB^JtC:fett^lll 4#~^1 8 2 5^<Dm.m^h 

^^-^-xity^u^-rt, Bmt-t^±m m^if. m^mm m^a. ^^v. 

NA®:53-. cDNAy'f r^V-. r ~>^9-f V -) ii-Srfflv^TsKV 

If^lilMfS (PCR) (Saiki, R. Y..h, Science, 239. 487-491, 198 

©f>9*^^V>:^^, Maniatis, l.h, "Molecular Cloning-A 

Laboratory Manual", Cold Spring Harbor Laboratory, NY, 1982) tltafeoTH 

[0 0 17] 

m-:Jik^\.fz-^^^)^f^Y\t. Mx.{i\ Sl5ia#M6<JS^^^Mill&& (site 

-specific mutagenesis; Mark, D. F. Proc. Natl. Acad. Sci. USA, 81, 56 
62-5666, 1984) triJ?. -i^V ^7^-^ K«rn- Ki-;&sN^; ^ iJ' V:^-^ K«-Dt#L 

F:6^ M X. (i\ ^JfeM 4 icifif^o:^":^ J: , h >; -^7 A - ;& ;i/ v «t7 A 
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8/ 



^ o 

[0 0 181 

^:^*@e^Jtcfett'2)|ll 4#~^1 8 8 2#omS:d^^^^@BM, *«&v^{±, @B 
^J#-i-3-e^$tL;2>:^^ia^JlC:felt^^l 4#~^1 8 2 5#0:^*:^-P>^^@B 

[0 0 19] 

WOO 2/0 5 2 0 0 0-^<Zr^#tcfam$tt-CV>;i> (1) PCR=^fflv>^ 
[0 0 2 0] 

A^it^^tpC:i:<^-C§;i> 2^im0 7'7^v— fey b ^^-^^l-^o JffitliL/clr 
IBmRNA«r^pti-^i^^^0^-;HV^7— fe*mmS:iS (RT-PCR) ^ 
ifT* -9 - i: t3 J: I) , 3^|&§g<^.i^';^7'«^KO^:ScDNAX«-€-<^— tR=£'#'5>C: 



IUiE# 2003-3072192 
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9/ 



[0 0 2 1] 

m^M^^X i:^mc DN A^^^Lfz^k. ClO l2[s:ilc DNA5&>f> 2 2js:0c DN 
A^^mir:ho 

^tl. H*rfH2 2^iIc DNA^'^tfa^x.T'^;^^ V^i^^Lfz^^ izmM 

>}d^^vy\,zM'r:hmMmi^^1^^mtLx^ m.^^^m9i-r^o ^(t^x^i^zlx 
#^tL^?f^g^m»/i>-^> um<r>cDNA^yk'r^^Mmm^^miK-t^if^t 

Lfzy°u--:r:^m^^^r^m^mm:^^')--y^^^i^m-r^^t7!)^x^^o 

<k^(r>-)S'^ (^Jx.(f> Maniatis, T. h, "Molecular Cloning-A Laboratory Man 
ual". Cold Spring Harbor Laboratory, NY. 1982) \zM.'^XW^'t^^hii^X 
mk\t. mJ:J)"7°9;^^ KDNAlc^i^f '5>li^*^f|L. nhfLfz-f 

[0 0 2 2] 

iYj^^wmxit. mx.\f^ it^^^m-i^^xmiti^fz'D'iiiAmn-^^^'t^ 

DNA^^^ [Mx.t^. Oligo lOOOM DNA Synthesizer (Beckmantti^) X 
{±394 DNA/RNA Synthesizer (Applied BiosystemstfciS) -^M'^^X^^-t^h 

•t^^t-fy'^X^^h (Crantham, R. ^. Nucleic Acids Res. . 9. r43-r74, 1981 
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#0 2 0 0 2-2 2 5 1 1 4 ^-i^ : 10/ 



(site specif ic mutagenesis ; Mark, D. F. ^, Proc. Natl. Acad. 
Sci. USA, 81, 5662-5666, 1984) ^MMt ^ ^ t:d^X-^ 

[0 0 2 3] 

t^i^^^V:t^h'mM^^ (Messing, J. :S.r>^ieira. J., Gene, 19, 269-27 
6. 1982) m^X^n^J:v ^ti)^X-^^o m^i^. BLfBm^n^X9^)ULfzi^ 

3 7 0 ODl<lAi^-^J~>-^- (PE Biosystems^i^) J^i:'] X^WjL. Mit^ 
[0 0 2 41 

[0 0 2 5] 
[0 0 2 6] 

c:^^>-e|:;g> U 3|s:^§gicj;;g,.i€i;:5?iJ' v:^ K-Sr-^tp^m^^^- 
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^-i^: 11/ 



[0 0 2 7] 

tt, ^aiftt?«flJ!&t tr{i. f^flx-Jf. -^f^^^^^JJ&T^^COSTO (Gluzman, Y 
Cell. 23, 175-182. 1981) ^ f- ^ ^ ^-X • /nAX -i^P^mov^t Kn 
^^V^>^^-.^'^||^ (CHO-dhFr-m) (Urlaub, G.:5tt^rhasin, L 
. A., Proc. Natl. Acad. Sci. USA, 77, 4216-4220, 1980) ^ ^^(D^Mi^4 

-citm Lfz^ Y^^'-x ' /^a:^^ -mmmwmm (d e d e mm. atcc : ccl- 

39) ^L< til^ M&^BWMfi5^H E K 2 9 3mm, (ATCC : CRL-1573) . huIBHE 
K2 9 Smmi^^-f:^^^:^ • >'^'-'>'^;^X<^)EBNA- lit'IS^-«:SXLf^2 
9 3-EBNATO (Invitrogen1±) . Xith 9 2 9mm (ATCC: CRL-2148) 

[0 0 2 8] 

-Sr^frv^^it^iSTi^o mm^m^^^-<DmtLxit. mx.i£. sv4o 

0^ai-/n^-iJ^-^;g-i-^p S V2 d h f r (Subramani, S. f>, Mol. Cell. 
Biol., 1, 854-864, 1981) ^ t h<^]^MT-7'n^-:5'-!|r^-f S p E F-B 
OS (Mizushima. S.RZMagata, S., Nucleic Acids Res. , 18, 5322, 1990) 
^ ^4 hji:ffu^y( )V:^^u^-:$^^^7^i-:hpCEP 4 (Invitrogentt) > X 
{ipIRESneo2 (CLONTECH^i) . p c DNA 3 . 1 (Invitrogentt) 

[0 0 2 9] 

m^mtLxcosmm^M^^^m^Kit. ^m^^^^-tLx. sv4o 

t;6^'e§^ #!l£ff> pMEl 8S (Maruyama, K. :S.CfTakebe, Y., Med. Immunol 
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20, 27-32, 1990) ^ pEF-BOS (Mizushima, S. ^Stt^agata, S., Nucle 
ic Acids Res., 18, 5322, 1990) . 5l(ipCDM8 (Seed, B., Nature, 329, 
840-842, 1987) m^mf^ ^ti)^-C^^o 
[0 0 3 Oi 

llffBI&m^ iJ' ^ - {±> M X. {f> D E A E - T'^^^ h 9 (Luthman, H. RXM 
agnusson, G., Nucleic Acids Res. , 11, 1295-1308, 1983) . ';>m*>'^v'> 
A-DNA*lt^^ (Graham, F. L. ®.Ovan der Ed. A. J.. Virology, 52, 45 
6-457, 1973) > tim(r> Y ^ > 3 >UM (M£{^> FuGENETM 6 Transf 
ect ion Reagent; Roche DiagnosticsttM) ^fflv^fc::^'^^ $)^v^{i^ M^/'^*-^ 
Jl^mi^ (Neumann, E.h, EMBOJ.. 1, 841-845, 1982) ^frcil). COS« 

[0 0 3 11 

tLxmmir^ne o)&m^^^m'^^t(D'c^:h^^d^-. mk.ii. prs 

V n e o (Sambrook, J. ^, "Molecular Cloning-A Laboratory Manual", Cold 
Spring Harbor Uboratory, NY, 1989) XH pSV2-neo (Southern, P. J 
.^StO^erg, P., J. Mol. Appl. Genet., 1, 327-341, 1982) • h^>7. 

y:i:.^ h U G4 1 8it140 3D^-=JrB*^-t-^c:fclcj; Ox :^^m(D^V^':f 

[0 0 3 2] 

hX^X. :L':f:^9^y ' ^^-^4)V:^(D^^mj^^^\^. 2 9 3-EBNAm 
X g '^mmii^^W^ p C E P 4 (Invitrogentt) ^ h'^ffl ;z> ^ i: ifiX § h o 
[0 0 3 3] 

-c«. \^fz^^mm'B^xm.m^K^^m(Di^^-^^'MM^-r^ - ii^^-r- 

i^o-E^Jx-tf. COS^Sa^ D e d em<^^^lwti, RPMI-16 
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4 0l^itXitr)l^^y:n^jE4-^)\^M4^'ZM^^ (DMEM) ^(D^MK. £^ 

mK}BLx^m^m.m (fbs) m<7)Mm^^'kmuLfz^m^im-t^^t7b^ 

•Ci^o tti. 2 9 3-EBl^Amnk(Dii^^Kit. 4^Jl&ffJfiL?t (FBS) #OJflL 

m^^^mmLfz^jv^y amiE^ (dmem) 

[0 0 3 4] 

v^-^tfmmmm^^n^ .r t^&sT-i ^^titzmi^mm^^-^m^tLtz^. 
mm^^^'^yv'yy^- (hplo m'\ . ^t<t±^^^> xti^^^oa 

[0 0 3 51 

:$:|&5g<^ V ^ T'f - K ^ * V -^7 A -^ec^fi*!"^ h V A - ;v •^r A ^fS^Kt?-^ 

Mmk<DnmM'x\t. ^mmKiiy)^\^m^^ittzmm.M- v v ^j^jm^7t<D 



mi!E#2 003-3072192 
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[0 0 3 6] 

[0 0 3 7] 
[0 0 3 8] 

<^M^^ {^-f^ K^-^tf) . =r > If :^ h ij T;V • -Jr ^ h i; (Terret 
t, N. K. f) . Tetrahedron, 51. 8135-8137, 1995) J: o -C# h f\^fzit-^mW^ ^ ^ 



miE#2 003-3072192 



#^2 002-2 25114 ^-v : 15/ 



V^(i. 7T-v^ • T'^;^7'V-f^ (Felici.F. J. Mol. Biol. ,222,301-310,199 
[0 0 3 91 

-^^mfDT. ^-^mt. '^vf7 A^^^^-r ;v-> ^A^m 

^A-^mi^}L\^xmm'-^x'o\z.^^%^fzmm. mf. ^^'^(0'if^^)^f^Y 

[ 2 ] ijjv-^^A iS^tt-fe^ Offl -f >^ ^ - - > 
^^tf^it#-e§. c:tt^<7):;^^Off>T'^>. ifeMttlwi^Tum^sc 32+^:^x7) 

[0 0 4 01 
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[0 0 4 1] 

o h Vt/ A - ^ ;i/ V ^ A^J^vStetc J: 1} ^l^rt tc45c a jit ^ir/vim. 

4 tc|5|ft<^:^^H i I) Ttfn] § h V A - ;i/>":7 A^^fi^tt?r:^tB-f-'S ^: 
[0 0 4 21 
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2 0 0 2 -2 2 5 1 1 4 ^--J I 17/ 



„ :2j5:x^v-->^^{i. i^^vv'-i^A^^tt'fe^^iriJti^i^t^^fcm^ m^mmt 

t Tb^X- i t ^ ^^Jffl-r i><DX^^o 
[0 0 4 3] 

i l9^#:6<jicti, ^|B:*;i/^^'^7A^14^mt LT. F u r a - 2 Xti-et^ilS 

o 

[0 0 4 4] 

immm} 

m^'t^^<DXit^y^>o ^*3. #ilif'b3&V^|S>9> <2r^O:^^ Maniat 
is, T. "Molecular Cloning-A Laboratory Manual", Cold Spring Harbor L 
aboratory, NY, 1982; S.t^Hille, B., Ionic Channels of Excitable Membrane 



WaE# 2003-3072192 



M 2002-225114 ^--J : 18/ 



s, 2nd Ed. , Sinauer Associates Inc., MA, 1992) tCtJfeoT^JffeLT'^o 
[0 0 4 5] 

mmmi] 

:^)V-y^A^mi^^^-V-t^'^'BicDNAli. \^hM^^<0 cDN A (Marath 
on-Ready cDNA; Clontechtt) ^mMtU M^mmm-^V ^ ^-"HmmKB 

(RT-pcR) m^^^. &.r(7)^m'^'MnLfzo 

[0 0 4 61 

t-f. hJlS5feOc DNA (Marathon-Ready cDNA; Clontechtt) ^MMt 

&xm,^fi:^m.mi.ni)^h-^j^^^')^'^^y^^'f-v (5' ^^iikp n ipimsa 

^JWiraLT^^) =S:';/^*-;^:/"7'f -T-i: LT. DNA*'Vp{^--tf (PUTIN 
UM Taq DNA Polymerase High-Fidel ity: GIBCO-BRI;^:) =S:fflv>r. P CR^^f^fc 
o/co tfflBPCRti. *lOtc9 St: (l^r^l) 'eiL'^tt=Srtf'&o:^zm. 9 8^ ( 
1 0#^) fceor (2 0#^) ^7 2r (353-^) h-ti^hi'^h^^ ^)\^^4 0 
mU^^\^fZo ^om^. mi. 9kbp<7)DNA®fn-:i*22f5:iii|(g$tL^o «v> 
DNAif>T-=S: r6 2 2J fc^^SL. @V^DNA®fJt=S: [6 0 3j iiife'^Ljfeo 
[0 0 4 7] 

#e)ttfv:#DNAif>T-«r®llS^SE c o R i:Rj;'^Kp n I xmitVfz'^. -fy 
;^^KpcDNA3. 1 (Invitrogentt) =Srfflv>T^' n-::i>^ L/cto #^tL7t: 
^U-y^^ -ett-rtL, p c DNA-6 2 2mfv c DNA- 6 0 3 t^^Lfz 
o MISt'^^^^ Kp cDNA3. 1«> -^f-f bp^i^'ni^-f ;i/;^fi5|5<^>/n 

^ -sB^j x^^. m^mmKmm.:^ v w>A-'^)Ui>^ 

[0 0 4 81 

#f>tLfc^n->'p c DNA-6 2 2:S.l>*p c DNA-6 0 3om»@a^J*. 
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z^r^^-y^-^^-^-^i^i^ DNAv-^J^V^f- (ABI377 DMA Sequenc 
er; Applied Biosystems1±) ^fflV^T^^^ff L. ^tt-Ttt, mfm^lXii3X-m 

wM^^i-^m^i^hmmm mMmiWi= 1 9 o 2^mn) m 4# 

-01 8 8 2#<^J^*>6-^^'i>iB^ij-r'^^tL^^-y>v -r-i y^yv-A^ 
^ir^o mm^-^y)-r^ y^yu-Ajf^^^^fm^ti^ 6 2 2 ym^* 

m^m^3xm^n'^^&wm (.mMmHm= i a 4 sms^) 4# 

[0 0 4 9] 

immm 2 1 

(RT-pcR) m^x^ i^kTo^mxim Ltzo 

li h <D^^l^^(O^V A+ R N A 5 n g ; Clontechth) =S: D N T 
t f^m. RT-PCR^ ^7 f (SUPERSCRIPT First-Strand Synthesis Syste 
m for RT-PCR; GIBCO-BRUi) =S:ffl v^Tjt^^ ^ 0 1 il c D N A Lfz 

o 

# tLfc^ 1 0 c D N A t LT. fiB^J#-^ 7 "^^^ tt^ J^SB^Jj^- ib 

9— If (PUTINUM Taq DNA Polymerase; GIBCO-BRI^i) ^rfflv^T. PCR=S:^T^ 
ofco miBPCRIi. ^m^94X: (l^m) -eit^l^^-fi^^o^tm. 98*0 ( 

lOm^) t6 4°C {2 0^m) teSX: {1^3 OmM) tif-hiS:^^^ 

^3 ^mm^^hfzo -^j:^. miB#7^7-r-7-<^)m*iB^j{i, ■:^^m<r>wm^^ 
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[0 0 5 01 

t: h<^**^ajflL^i'^v>TRT-PCR*i*f^^T^o7t^C:^»> ^7 5 0 b p 
RZ/m 7 0 0 b p <7)DN Aif>i-:^^ ifipS^ tt/io ^ 7 5 0 b p 7 0 0 b p 

ODNAif>i-{±> .-etL-PtL r@E^!j#-^l-e^$tt^:^*@B^!ltC:fett^ll3 4 8# 
1 0 l#<^m^^^f>=&'2>@B^JJ RXf rBe^J#-^3-e^$tt^i^S@E^JlC:fe 
tt^^S 4 8#~^1 0 4 4#0^*>6-?>^-?>@5^JJ ^r^ttTv^fco «!:<^^m^^ 

^ Jfll3t is L T V> ^ i t jS^'^g f> 3& o o 

[0 0 5 1] 

i'^'}^ ^m^mi- y')^J>^-U}V^y^ A^^#:Olll WJJ^H E K 2 9 3 mfk. 

ccL-3 9m. wcB.omm^^nhW^'> 

U -^-/^ K^l&m^^ir/to mfaii|!^« LT t*. H E K 2 9 3 « (ATCC : CR 
1^1573) . Dedeiam (ATCC : CCI^39) < {iCHO- d h F r'TO (ATC 
C : CRL-9096) trfflv^yjio 1 -^^hi^Lfz^M^^ i5'-pcDNA-622 

Xti pcDNA-603^:> TtTM<^ h ^ 7 ^5^ a VfiJ^ (LipofectAMINE2 
000; GIBCO-BRUi) t^fflV^T. HEK2 9 3m. DedeM. 3l(iCH0 
- d h F r hvVJ^y'ii^v/g^ =1:^7^ #TOtCT U A'gSc^fitJ 

A -5(7 A^}fe#:'Sr||3^$-^fc:o 5^*5. ^m^tj:^m\t^ ttflBhT 

n^mUtX^X^ y^;^^ Kp c DNA3. l'eh9:^J?^7a:.:J'i^3 VLfv:^^) 

[0 0 5 2] 
[^M^4] 
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^^-yz/y^^ttM^^^ [0. oimmo I XL-^^yz^y. i 

mmo \ XL^r^'i^ 1 4 6mmo 1 /L-N a C K 4mmol/'L-K 
CK 0. 1 mmo 1 /L-C a C l2> 2 mm o 1 /L -M g C 1 2^ 10 mm 

0 l/L-i^;V3-;^, 0. l%^lSa.mr)\^y^y. :RI>*1 Ommo l /L-H 
EPES-Tris (pH=7. 4) ^Sr-g-tp^^] tc^^U 3 7*C-e3 0^^ 

tmt^^txmmp^Ki-vv^^^m.x^'^fzo -e<7)^> m>fb*;vv"t7A (45 

CaCl2;5 5. 5kB d/mL) i:^1jmB^U iO. Olmmol/L- 
^7>'-?^;K Immo IXL-'t^T/^^V. 1 5 0 mm o 1 -N a C K 0 
. 1 mmo 1 /L-C a C 1 2> 2 mm o 1 /L -M g C 1 2> lOmmol/L 
0. 1 %4^JfiLVtT>'^y ^ 1 Ommo 1 /L-HEPE S 

-Tr i s (pH=7. 4) ^^t^mWC] CcS^feU ^rfi-e 1 5 ^f^lfea U 
"^7 A ^ r^- > *^J3&I*I<^f - h V A ^ :J- V t^^RlS $ -^fco 
t fc^ mm^WL<DN a C 1 U> (Choline Chloride 

) Kmmvfzmm^mi^imLfzo ttz, ijv^2^y(:ty\izn'r^m^^^^m 

•t^fzibkZ^ Mb5!7;Vv'i7A (45CaCl2; 5 5. 5kBq/mL) 

fl ^ ^^-^t^mmM-Wi \.Q . 0 lmmo •l/'L-^^/^•5;K Immol/L 

-»>T/^M>. 4mmol/'L-KCK 1 4 6 mm o 1 /LJ^'fbn V 0. 

1 mmo 1 /L-C a C 1 2^ 2 mm o 1 /L -M g C 1 2> lOmmol/L — 

0. 1 %4^JfiL?tT;vr ^ ;R.t>*l 0 mm o 1 /L -HE P E S - 
Tr i s (pH=7. 4) -^^tsmm i>^m\^fZo 
[0 0 5 3] 

H^ffim=^> 1 2 Ommo 1 /'L-J^'fb3i;.>'> 1 0 mm o 1 /L a C 1 3> 
S.tFl Ommo 1/L-HEPES-Tr i s (pH=7. 4) =l:-^tp?5fe#ffl^ 

m^K-^t^^ijn^i^^j^^^yom^m'^'^W.Wi'y'f-v-^yByij^y^'' 
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;&^P>>fe^^'V^7'^K5rll31$^irfcHEK2 9 sm. Dedem> XiiCH 

O - d h F r mm^WL(Oi- b i; A ^ n V > KM^l^f^^^^ ^ ^ 

[0 0 5 4] 
[0 0 5 5] 

10 0 5 6] 

IiS^iJ^>";--r^>^ >] 

}>J.r<Dfmm<om.^M,m L< 2 2 3 >tct±, rArtificIal Seq 
u e n c ej <0^m^mW(.-t^o ^'P^mzit^ @2?lI^<^iB^J#-i- 5 ~ 8 OSB^JT 

[0 0 5 7] 
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<110> Yamanouchi Pharmaceutical Co., Ltd. 

<120> Novel potassium-dependent sodium/calcium exchanger 

<130> YM023167P 

<160> 8 

<170> Patentin version 3. 1 

<210> 1 

<211> 1902 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (14).. (1882) 

<223> 



<400> 1 

gggaattcga tec atg gcg etc ege ggg ace etc egg ccg etc aaa gtt 49 
Met Ala Leu Arg Gly Thr Leu Arg Pro Leu Lys Val 
15 10 

cgc agg agg ega gag atg etg ccg cag caa gte gge ttc gtg tgc gcg 97 
Arg Arg Arg Arg Glu Met Leu Pro Gin Gin Val Gly Phe Val Cys Ala 
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15 20 25 

gtg ctg gcc ctg gtg tgc tgt gcg tec ggc etc ttc ggc age ttg ggg 145 
Val Leu Ala Leu Val Cys Cys Ala Ser Gly Leu Phe Gly Ser Leu Gly 
30 35 40 

cac aaa aca get tct get age aaa egt gtc ctg cea gae aca tgg aga 193 
His Lys Thr Ala Ser Ala Ser Lys Arg Val Leu Pro Asp Thr Trp Arg 
45 50 55 60 

aat aga aag ttg atg gee cea gtg aat g^ aca cag aca gee aag aac 241 
Asn Arg Lys Leu Met Ala Pro Val Asn Gly Thr Gin Thr Ala Lys Asn 
65 70 75 

tgc aca gat eet gcg att cac gag ttc cce aca gat ctg ttc tec aat 289 
Cys Thr Asp Pro Ala He His Glu Phe Pro Thr Asp Leu Phe Ser Asn 
80 85 90 

aag gag ega cag cac gga gcc gtc ctg ctg cac ate ett ^t get ctg 337 
Lys Glu Arg Gin His Gly Ala Val Leu Leu His He Leu Gly Ala Leu 
95 100 105 

tat atg ttc tat gcc ttg gcc ata gtg tgc gat gae ttc ttt gtt eeg 385 
Tyr Met Phe Tyr Ala Leu Ala He Val Cys Asp Asp Phe Phe Val Pro 
110 115 120 

tct eta gag aag ate tgt gag aga etc eat ctg age gaa gat gtg get 433 
Ser Leu Glu Lys He Cys Glu Arg Leu His Leu Ser Glu Asp Val Ala 
125 130 135 140 
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gga gcc acc ttc atg get gca gga age tea acg eea gag ctg ttt gcg 
Gly Ala Thr Phe Met Ala Ala Gly Ser Ser Thr Pro Glu Leu Phe Ala 
145 150 155 



: 25/ 



481 



tet gtt att ggg gtg tte ate aee eac ggg gac gtc ggg gtg gge aec 
Ser Val He Gly Val Phe He Thr His Gly Asp Val Gly Val Gly Thr 
160 165 170 



529 



ate gtg gge tet get gtg tte aae ate etg tgc ata att gga gtg tge 
He Val Gly Ser Ala Val Phe Asn He Leu Cys He He Gly Val Cys 
175 180 185 



577 



gga etg ttt get gge cag gtg gte cgt etg acg tgg tgg gee gtg tge 
Gly Leu Phe Ala Gly Gin Val Val Arg Leu Thr Trp Tip Ala Val Cys 
190 195 200 



625 



ega gae tec gtg tae tae aec ate tet gte ate gtg etc ate gtg tte 
Arg Asp Ser Val Tyr Tyr Thr He Ser Val He Val Leu He Val Phe 
205 210 215 220 



673 



ata tat gat gaa caa att gtg tgg tgg gaa gge ctg gtg etc ate ate 
He Tyr Asp Glu Gin He Val Trp Trp Glu Gly Leu Val Leu He He 
225 230 235 



721 



ttg tat gtg ttt tat att etg ate atg aag tae aat gtg aag atg eaa 
Uu Tyr Val Phe Tyr He Leu He Met Lys Tyr Asn Val Lys Met Gin 
240 245 250 



769 
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gcc ttt ttc aca gtc aaa caa aag age att gca aac ggt aac ccg gtc 
Ala Phe Phe Thr Val Lys Gin Lys Ser He Ala Asn Gly Asn Pro Val 

255 260 265 



817 



aac agt gag ctg gag get aat gat ttc tat gac ggt age tat gat 865 
Asn Ser Glu Leu Glu Ala Gly Asn Asp Phe Tyr Asp Gly Ser Tyr Asp 
270 275 280 

gac cct tee gtg eca ttg ctg ggg caa gtg aag gag aag eca cag tat 913 
Asp Pro Ser Val Pro Leu Leu Gly Gin Val Lys Glu Lys Pro Gin Tyr 
285 290 295 300 

ggc aag aac ccc gtg gtg atg gtg gac gag att atg age tec age cct 961 
Gly Lys Asn Pro Val Val Met Val Asp Glu He Met Ser Ser Ser Pro 
305 310 315 

ccc aag ttc ace ttc cct gaa gca ggc tta cga ate atg ate ace aat 1009 
Pro Lys Phe Thr Phe Pro Glu Ala Gly Leu Arg He Met He Thr Asn 
320 325 330 

aag ttt gga ccc agg ace cga eta egg atg gcc age agg ate ate att 1057 
Lys Phe Gly Pro Arg Thr Arg Leu Arg Met Ala Ser Arg He He He 
335 340 345 

aat gag egg cag aga ctg ate aac teg gee aat ggt gtg age agt aag 1105 
Asn Glu Arg Gin Arg Leu He Asn Ser Ala Asn Gly Val Ser Ser Lys 
350 355 360 

ccg ctt caa aac ggg agg cac gag aac att gag aac ggg aat gtt cct 1153 
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Pro Leu Gin Asn Gly Arg His Glu Asn He Glu Asn Gly Asn Val Pro 
365 370 375 380 

gtg gaa aac ccc gaa gac cct cag cag aat cag gag cag cag ccg ccg 1201 
Val Glu Asn Pro Glu Asp Pro Gin Gin Asn Gin Glu Gin Gin Pro Pro 

385 390 395 

cca cag cca cca ccg cca gag cca gag ccg gtg gag get gac ttc ctg 1249 
Pro Gin Pro Pro Pro Pro Glu Pro Glu Pro Val Glu Ala Asp Phe Leu 
400 405 410 

tec ccc ttc tec gtg ccg gag gee aga ggg gac aag gtc aag tgg gtg 1297 
Ser Pro Phe Ser Val Pro Glu Ala Arg Gly Asp Lys Val Lys Trp Val 
415 420 425 

ttc acc tgg ccc etc ate ttc etc ctg tgc gtc ace att ccc aac tge 1345 
Phe Thr Trp Pro Leu He Phe Leu Leu Cys Val Thr He Pro Asn Cys 
430 435 440 

age aag ccc egc tgg gag aag ttc ttc atg gtc ace ttc ate ace gee 1393 
Ser Lys Pro Arg Trp Glu Lys Phe Phe Met Val Thr Phe He Thr Ala 
445 450 455 460 

aeg ctg tgg ate get gtg ttc tec tac ate atg gtg tgg ctg gtg act 1441 
Thr Leu Trp He Ala Val Phe Ser Tyr He Met Val Trp Leu Val Thr 
465 470 475 

att ate gga tac aca ctt ggg ate ccg gat gtc ate atg gge att act 1489 
He He Gly Tyr Thr Leu Gly He Pro Asp Val He Met Gly He Thr 
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480 



485 



490 



ttc ctg gca gca ggg aca agt gtt cca gac tgc atg gcc age eta att 1537 
Phe Uu Ala Ala Gly Thr Ser Val Pro Asp Cys Met Ala Ser Leu He 
495 500 505 

gtg gcg aga eaa ggc ett ggg gac atg gca gtc tec aae acc ata gga 1585 
Val Ala Arg Gin Gly Leu Gly Asp Met Ala Val Ser Asn Thr He Gly 
510 515 520 

age aac gtg ttt gae ate ctg gta gga ett ggt gta ccg t^ ggc ctg 1633 
Ser Asn Val Phe Asp He Leu Val Gly Leu Gly Val Pro Trp Gly Leu 
525 530 535 540 

cag acc atg gtt gtt aat tat gga tea aca gtg aag ate aae age egg 1681 
Gin Thr Met Val Val Asn Tyr Gly Ser Thr Val Lys He Asn Ser Arg 
545 550 555 

ggg ctg gtc tat tee gtg gtc ctg ttg ctg ggc tct gtc get etc acc 1729 
Gly Leu Val Tyr Ser Val Val Leu Leu Leu Gly Ser Val Ala Leu Thr 
560 565 570 

gtc etc ggc ate eae eta aac aag tgg ega ctg gac egg aag ctg ggt 1777 
Val Leu Gly He His Leu Asn Lys Trp Arg Leu Asp Arg Lys Leu Gly 
575 580 585 

gtc tac gtg ctg gtt etc tac gcc ate ttc ttg tgc ttc tec ata atg 1825 
Val Tyr Val Leu Val Leu Tyr Ala He Phe Leu Cys Phe Ser He Met 
590 595 600 
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ata gag ttt aac gtc ttt acc ttc gtc aac ttg ccg atg tgc egg gaa 1873 
He Glu Phe Asn Val Phe Thr Phe Val Asn Leu Pro Met Cys Arg Glu 
605 610 615 620 

gac gat tag cgctgagtcg cggtacctgg 1902 
Asp Asp 



<210> 2 

<211> 622 

<212> PRT 

<213> Homo sapiens 

<400> 2 

Met Ala Leu Arg Gly Thr Leu Arg Pro Leu Lys Val Arg Arg Arg Arg 
15 10 15 



Glu Met Leu Pro Gin Gin Val Gly Phe Val Cys Ala Val Leu Ala Leu 
20 25 30 



Val Cys Cys Ala Ser Gly Leu Phe Gly Ser Leu Gly His Lys Thr Ala 
35 40 45 
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Ser Ala Ser Lys Arg Val Leu Pro Asp Thr Trp Arg Asn Arg Lys Leu 
50 55 60 



Met Ala Pro Val Asn Gly Thr Gin Thr Ala Lys Asn Cys Thr Asp Pro 
65 70 75 80 



Ala He His Glu Phe Pro Thr Asp Leu Phe Ser Asn Lys Glu Arg Gin 
85 90 95 



His Gly Ala Val Leu Leu His He Leu Gly Ala Uu Tyr Met Phe Tyr 
100 105 110 



Ala Leu Ala He Val Cys Asp Asp Phe Phe Val Pro Ser Leu Glu Lys 
115 120 125 



He Cys Glu Arg Leu His Leu Ser Glu Asp Val Ala Gly Ala Thr Phe 
130 135 140 



Met Ala Ala Gly Ser Ser Thr Pro Glu Leu Phe Ala Ser Val He Gly 
145 150 155 160 



Val Phe He Thr His Gly Asp Val Gly Val Gly Thr He Val Gly Ser 
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165 170 175 



Ala Val Phe Asn He Leu Cys He He Gly Val Cys Gly Leu Phe Ala 
180 185 190 



Gly Gin Val Val Arg Leu Thr Trp Trp Ala Val Cys Arg Asp Ser Val 
195 200 205 



Tyr Tyr Thr He Ser Val He Val Leu He Val Phe He Tyr Asp Glu 
210 215 220 



Gin He Val Trp Trp Glu Gly Leu Val Leu He He Leu Tyr Val Phe 
225 230 235 240 



Tyr He Leu He Met Lys TVr Asn Val Lys Met Gin Ala Phe Phe Thr 

245 250 255 



Val Lys Gin Lys Ser He Ala Asn Gly Asn Pro Val Asn Ser Glu Leu 

260 265 270 



Glu Ala Gly Asn Asp Phe Tyr Asp Gly Ser Tyr Asp Asp Pro Ser Val 

275 280 285 
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Pro Leu Leu Gly Gin Val Lys Glu Lys Pro Gin Tyr Gly Lys Asn Pro 
290 295 300 



Val Val Met Val Asp Glu He Met Ser Ser Ser Pro Pro Lys Phe Thr 
305 310 315 320 



Phe Pro Glu Ala Gly Leu Arg He Met He Thr Asn Lys Phe Gly Pro 
325 330 335 



Arg Thr Arg Leu Arg Met Ala Ser Arg He He He Asn Glu Arg Gin 
340 345 350 



Arg Leu He Asn Ser Ala Asn Gly Val Ser Ser Lys Pro Leu Gin Asn 
355 360 365 



Gly Arg His Glu Asn He Glu Asn Gly Asn Val Pro Val Glu Asn Pro 
370 375 380 



Glu Asp Pro Gin Gin Asn Gin Glu Gin Gin Pro Pro Pro Gin Pro Pro 
385 390 395 400 
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Pro Pro Glu Pro Glu Pro Val Glu Ala Asp Phe Leu Ser Pro Phe Ser 
405 410 415 



Val Pro Glu Ala Arg Gly Asp Lys Val Lys Trp Val Phe Thr Trp Pro 
420 425 430 



Leu He Phe Leu Leu Cys Val Thr He Pro Asn Cys Ser Lys Pro Arg 
435 440 445 



Trp Glu Lys Phe Phe Met Val Thr Phe He Thr Ala Thr Leu Trp He 
450 455 460 



Ala Val Phe Ser Tyr He Met Val Tirp Leu Val Thr He He Gly Tyr 
465 470 475 480 



Thr Leu Gly He Pro Asp Val He Met Gly He Thr Phe Leu Ala Ala 
485 490 495 



Gly Thr Ser Val Pro Asp Cys Met Ala Ser Uu He Val Ala Arg Gin 
500 505 510 
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Gly Leu Gly Asp Met Ala Val Ser Asn Thr He Gly Ser Asn Val Phe 
515 520 525 



Asp He Leu Val Gly Uu Gly Val Pro Trp Gly Leu Gin Thr Met Val 
530 535 540 



Val Asn Tyr Gly Ser Hir Val Lys He Asn Ser Arg Gly Uu Val Tyr 
545 550 555 560 



Ser Val Val Uu Uu Uu Gly Ser Val Ala Uu Thr Val Uu Gly He 
565 570 575 



His Uu Asn Lys Trp Arg Uu Asp Arg Lys Uu Gly Val Tyr Val Uu 
580 585 590 



Val Uu Tyr Ala He Phe Uu Cys Phe Ser He Met He Glu Phe Asn 
595 600 605 



Val Phe Thr Phe Val Asn Uu Pro Met Cys Arg Glu Asp Asp 
610 615 620 



<210> 3 
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<211> 1845 

<212> DM 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (14).. (1825) 

<223> 

<400> 3 

caggaattcc acc atg gcg etc cgc g^ acc etc c^ eeg etc aaa gtt 49 
Met Ala Leu Arg Gly Thr Leu Arg Pro Leu Lys Val 
15 10 

cgc a^ agg ega gag atg etg ceg cag eaa gte gge ttc gtg tge gcg 97 
Arg Arg Arg Arg Glu Met Leu Pro Gin Gin Val Gly Phe Val Cys Ala 
15 20 25 

gtg etg gee etg gtg tgc tgt gcg tec ggc etc ttc gge age ttg ggg 145 
Val Leu Ala Leu Val Cys Cys Ala Ser Gly Leu Phe Gly Ser Leu Gly 
30 35 40 

cac aaa aca get tct get age aaa cgt gte etg cea gac aca tgg aga 193 
His Lys Thr Ala Ser Ala Ser Lys Arg Val Leu Pro Asp Thr Trp Arg 
45 50 55 60 

aat aga aag ttg atg gee cea gtg aat ^g aca cag aca gee aag aac 241 
Asn Arg Lys Leu Met Ala Pro Val Asn Gly Thr Gin Thr Ala Lys Asn 
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65 



70 



75 



tgc aca gat cct gcg att cac gag ttc ccc aca gat ctg ttc tec aat 
Cys Thr Asp Pro Ala He His Glu Phe Pro Thr Asp Leu Phe Ser Asn 
80 85 90 



289 



aag gag cga cag cac gga gcc gtc ctg ctg cac ate ctt ggt get ctg 337 
Lys Glu Arg Gin His Gly Ala Val Leu Leu His He Leu Gly Ala Leu 
95 100 105 

tat atg ttc tat gcc ttg gcc ata gtg tgc gat gac ttc ttt gtt ccg 385 
Tyr Met Phe Tyr Ala Leu Ala He Val Cys Asp Asp Phe Phe Val Pro 
110 115 120 

tet eta gag aag ate tgt gag aga etc cat ctg age gaa gat gtg get 433 
Ser Leu Glu Lys He Cys Glu Arg Leu His Leu Ser Glu Asp Val Ala 
125 130 135 140 

gga gee ace ttc atg get gca gga age tea aeg cca gag ctg ttt geg 481 
Gly Ala Thr Phe Met Ala Ala Gly Ser Ser Thr Pro Glu Leu Phe Ala 
145 150 155 

tet gtt att ggg gtg ttc ate aec eae ggg gae gtc ggg gtg gge ace 529 
Ser Val He Gly Val Phe He Thr His Gly Asp Val Gly Val Gly Thr 
160 165 170 

ate gtg gge tet get gtg ttc aae ate ctg tgc ata att gga gtg tgc 577 
He Val Gly Ser Ala Val Phe Asn He Leu Cys He He Gly Val Cys 
175 180 185 
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gga ctg ttt get ggc cag gtg gtc cgt ctg acg tgg tgg gcc gtg tgc 625 
Gly Leu Phe Ala Gly Gin Val Val Arg Leu Thr Tip Trp Ala Val Cys 
190 195 200 

cga gac tec gtg tae tac ace ate tet gtc ate gtg etc ate gtg ttc 673 
Arg Asp Ser Val Tyr Tyr Thr He Ser Val He Val Leu He Val Phe 
205 210 215 220 

ata tat gat gaa eaa att gtg tgg tgg gaa ggc ctg gtg etc ate ate 721 
He Tyr Asp Glu Gin He Val Trp Trp Glu Gly Leu Val Leu He He 
225 230 235 

ttg tat gtg ttt tat att ctg ate atg aag tac aat gtg aag atg caa 769 
Leu Tyr Val Phe Tyr He Leu He Met Lys Tyr Asn Val Lys Met Gin 
240 245 250 

gee ttt ttc aca gtc aaa caa aag age att gca aac ggt £iac ccg gtc 817 
Ala Phe Phe Thr Val Lys Gin Lys Ser He Ala Asn Gly Asn Pro Val 
255 260 265 

aac agt gag ctg gag get gtg aag gag aag cca cag tat ggc aag aac 865 
Asn Ser Glu Leu Glu Ala Val Lys Glu Lys Pro Gin Tyr Gly Lys Asn 
270 275 280 

ccc gtg gtg atg gtg gac gag att atg age tec age cct cec aag ttc 913 
Pro Val Val Met Val Asp Glu He Met Ser Ser Ser Pro Pro Lys Phe 
285 290 295 300 
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acc ttc cct gaa gca ggc tta cga ate atg ate ace aat aag ttt gga 
Thr Phe Pro Glu Ala Gly Leu Arg He Met He Thr Asn Lys Phe Gly 
305 310 315 



961 



ccc agg acc cga eta egg atg gee age agg ate ate att aat gag egg 
Pro Arg Thr Arg Leu Arg Met Ala Ser Arg He He He Asn Glu Arg 
320 325 330 



1009 



cag aga ctg ate aac teg gee aat ggt gtg age agt aag cog ett caa 
Gin Arg Leu He Asn Ser Ala Asn Gly Val Ser Ser Lys Pro Leu Gin 
335 340 345 



1057 



aac ggg agg cac gag aac att gag aac ggg aat gtt cct gtg gaa aac 
Asn Gly Arg His Glu Asn He Glu Asn Gly Asn Val Pro Val Glu Asn 
350 355 360 



1105 



ccc gaa gac cct cag cag aat cag gag cag cag ccg ccg cca cag cca 
Pro Glu Asp Pro Gin Gin Asn Gin Glu Gin Gin Pro Pro Pro Gin Pro 
365 370 375 380 



1153 



cca ccg cca gag cca gag ccg gtg gag get gac ttc ctg tec ccc ttc 
Pro Pro Pro Glu Pro Glu Pro Val Glu Ala Asp Phe Leu Ser Pro Phe 
385 390 395 



1201 



tec gtg ccg gag gcc aga ggg gac aag gtc aag tgg gtg ttc acc tgg 
Ser Val Pro Glu Ala Arg Gly Asp Lys Val Lys Trp Val Phe Thr Trp 
400 405 410 



1249 



ccc etc ate ttc etc ctg tgc gtc acc att ccc aac tge age aag ccc 



1297 
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Pro Leu He Phe Leu Leu Cys Val Thr He Pro Asn Cys Ser Lys Pro 
415 420 425 



cgc tgg gag aag ttc ttc atg gtc acc ttc ate acc gcc acg ctg 1345 
Arg Trp Glu Lys Phe Phe Met Val Thr Phe He Thr Ala Thr Leu Trp 
430 435 440 

ate get gtg tte tee tac ate atg gtg tgg etg gtg aet att ate gga 1393 
He Ala Val Phe Ser Tyr He Met Val Trp Uu Val Thr He He Gly 
445 450 455 460 

tac aea ett ggg ate eeg gat gte ate atg ^e att aet ttc etg gea 1441 
Tyr Thr Leu Gly He Pro Asp Val He Met Gly He Thr Phe Leu Ala 
465 470 475 

gea g^ aea agt gtt eea gac tgc atg gee age eta att gtg gcg aga 1489 
Ala Gly Thr Ser Val Pro Asp Cys Met Ala Ser Leu He Val Ala Arg 
480 485 490 

caa gge ett ggg gae atg gea gte tec aac ace ata gga age aac gtg 1537 
Gin Gly Leu Gly Asp Met Ala Val Ser Asn Thr He Gly Ser Asn Val 
495 500 505 

ttt gae ate etg gta gga ett ggt gta eeg tgg gge etg eag ace atg 1585 
Phe Asp He Leu Val Gly Leu Gly Val Pro Trp Gly Leu Gin Thr Met 
510 515 520 

gtt gtt aat tat gga tea aea gtg aag ate aac age e^ ggg etg gte 1633 
Val Val Asn Tyr Gly Ser Thr Val Lys He Asn Ser Arg Gly Leu Val 
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525 530 535 540 

tat tec gtg gtc ctg ttg ctg ggc tct gtc get etc ace gte etc gge 1681 
Tyr Ser Val Val Leu Leu Leu Gly Ser Val Ala Leu Thr Val Leu Gly 
545 550 555 

ate cac eta aac aag tgg cga ctg gac egg aag ctg ggt gtc tac gtg 1729 
He His Leu Asn Lys Trp Arg Leu Asp Arg Lys Leu Gly Val Tyr Val 
560 565 570 

ctg gtt etc tac gee ate ttc ttg tgc ttc tec ata atg ata gag ttt 1777 
Leu Val Leu Tyr Ala He Phe Leu Cys Phe Ser He Met He Glu Phe 
575 580 585 

aac gtc ttt ace ttc gtc aac ttg ceg atg tgc egg gaa gac gat tag 1825 
Asn Val Phe Thr Phe Val Asn Leu Pro Met Cys Arg Glu Asp Asp 
590 595 600 

cgctgagteg cggtacctgg 1045 



<210> 4 

<211> 603 

<212> PRT 

<213> Homo sapiens 

<400> 4 

Met Ala Leu Arg Gly Thr Leu Arg Pro Leu Lys Val Arg Arg Arg Arg 
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10 



15 



Glu Met Uu Pro Gin Gin Val Gly Phe Val Cys Ala Val Uu Ala Leu 
20 25 30 



Val Cys Cys Ala Ser Gly Leu Phe Gly Ser Leu Gly His Lys Thr Ala 
35 40 45 



Ser Ala Ser Lys Arg Val Leu Pro Asp Thr Trp Arg Asn Arg Lys Leu 
50 55 60 



Met Ala Pro Val Asn Gly Hir Gin Thr Ala Lys Asn Cys Thr Asp Pro 
65 70 75 80 



Ala He His Glu Phe Pro Thr Asp Leu Phe Ser Asn Lys Glu Arg Gin 

85 90 95 



His Gly Ala Val Leu Leu His He Leu Gly Ala Leu Tyr Met Phe Tyr 
100 105 110 



Ala Leu Ala He Val Cys Asp Asp Phe Phe Val Pro Ser Leu Glu Lys 
115 120 125 
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He Cys Glu Arg Leu His Leu Ser Glu Asp Val Ala Gly Ala Thr Phe 
130 135 140 



Met Ala Ala Gly Ser Ser Thr Pro Glu Leu Phe Ala Ser Val He Gly 
145 150 155 160 



Val Phe He Thr His Gly Asp Val Gly Val Gly Thr He Val Gly Ser 
165 170 175 

Ala Val Phe Asn He Leu Cys He He Gly Val Cys Gly Leu Phe Ala 
180 185 190 



Gly Gin Val Val Arg Leu Thr Trp Trp Ala Val Cys Arg Asp Ser Val 
195 200 205 



Tyr Tyr Thr He Ser Val He Val Leu He Val Phe He Tyr Asp Glu 
210 215 220 



Gin He Val Trp Trp Glu Gly Leu Val Leu He He Leu Tyr Val Phe 
225 230 235 240 
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Tyr He Leu He Met Lys Tyr Asn Val Lys Met Gin Ala Phe Phe Thr 
245 250 255 



Val Lys Gin Lys Ser He Ala Asn Gly Asn Pro Val Asn Ser Glu Leu 
260 265 270 



Glu Ala Val Lys Glu Lys Pro Gin Tyr Gly Lys Asn Pro Val Val Met 
275 280 285 



Val Asp Glu He Met Ser Ser Ser Pro Pro Lys Phe Thr Phe Pro Glu 
290 295 300 



Ala Gly Leu Arg He Met He Thr Asn Lys Phe Gly Pro Arg Thr Arg 
305 310 315 -320 



Leu Arg Met Ala Ser Arg He He He Asn Glu Arg Gin Arg Leu He 
325 330 335 



Asn Ser Ala Asn Gly Val Ser Ser Lys Pro Leu Gin Asn Gly Arg His 
340 345 350 
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Glu Asn He Glu Asn Gly Asm Val Pro Val Glu Asn Pro Glu Asp Pro 
355 360 365 



Gin Gin Asn Gin Glu Gin Gin Pro Pro Pro Gin Pro Pro Pro Pro Glu 

370 375 380 



Pro Glu Pro Val Glu Ala Asp Phe Leu Ser Pro Phe Ser Val Pro Glu 
385 390 395 400 



Ala Arg Gly Asp Lys Val Lys Trp Val Phe Thr Trp Pro Leu He Phe 
405 410 415 



Leu Leu Cys Val Thr He Pro Asn Cys Ser Lys Pro Arg Trp Glu Lys 
420 425 430 



Phe Phe Met Val Thr Phe He Thr Ala Thr Leu Trp He Ala Val Phe 
435 440 445 



Ser Tyr He Met Val Trp Leu Val Thr He He Gly Tyr Thr Leu Gly 
450 455 460 



He Pro Asp Val He Met Gly He Thr Phe Leu Ala Ala Gly Thr Ser 
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465 470 475 480 



Val Pro Asp Cys Met Ala Ser Leu He Val Ala Arg Gin Gly Leu Gly 
485 490 495 



Asp Met Ala Val Ser Asn Thr He Gly Ser Asn Val Phe Asp He Leu 
500 505 510 



Val Gly Leu Gly Val Pro Trp Gly Leu Gin Thr Met Val Val Asn Tyr 
515 520 525 



Gly Ser Uir Val Lys He Asn Ser Arg Gly Leu Val Tyr Ser Val Val 

530 535 540 



Leu Leu Leu Gly Ser Val Ala Leu Thr Val Leu Gly He His Leu Asn 
545 550 555 560 



Lys Trp Arg Leu Asp Arg Lys Leu Gly Val Tyr Val Leu Val Leu Tyr 
565 570 575 



Ala He Phe Leu Cys Phe Ser He Met He Glu Phe Asn Val Phe Thr 
580 585 590 
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595 



600 



<210> 5 

<211> 34 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of artificial Sequence: an artificially synthesized 
primer sequence 
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<211> 27 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of artificial Sequence: an artificially synthesized 
primer sequence 
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5 



caggaattcc accatggcgc tcegcgggac cctc 



34 



<400> 6 
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ccaggtaccg cgactcagcg ctaatcg 



27 



<210> 7 

<211> 24 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of artificial Sequence: an artificially synthesized 
primer sequence 
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<211> 24 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of artificial Sequence: an artificially synthesized 
primer sequence 



<400> 7 



atgccttggc catagtgtgc gatg 



24 



<400> 8 



ctgctcacac cattggccga gttg 



24 
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